Overview of CADRe



Background

NASA previously had no current repository
of historical project data (programmatic, cost,
and technical data)

Cost risks have not been well documented or
not explicitly addressed in most project
estimates

History of projects not recorded so we have
difficulty learning from the past

Quality of cost estimates vary from project to
project.

When cost data are collected, they are not
disseminated or made available to others



2004 GAO Report Findings-Genesis for CADRe

« 1992 GAO study of NASA cost analysis

—_ 29 prOjeCtS; median COSt grOWth 77% (,}_\() g:;:(::ctﬁoﬁ?;:;ug:‘;:;’ﬁss;tee on Space
. 2004 GAO StUdy R and Aeroﬁautics. ('[glmnittee on
f . Science, House of Representatives
— 27 projects; median cost growth 13%
« 2004 GAO reco.mmendatlons | | gt NASA
— Develop an integrated plan including ]
» Guidance for rebaselinin - e e 1
9 DRAF1 Lack of Disciplined?®

* Enforced use of EVM o Cost-Estimating ©
- Staff and support for cost-estimating and Processes Un(lel.i“gineq
EVM sses U S

_ Establish standard LCCE framework NASA's Ability to
. Effectively Manage Its
* Include full life cycle

Programs
 Use a standard WBS that encompasses =
both in-house and contractor efforts
« Use a Cost Analysis Requirements
Description (CARD) Notice S ——

* Develop Independent Cost Estimates This draft is

restricted to official

(ICEs) at each milestone use only
 Use cost risk assessments

— Prohibit projects from proceeding through the
review and approval process without above

GAOD4-642




CADRe Definition

CADRe (Cost Analysis Data Requirement)
Is a 3 part document that describes a
NASA project at each milestone, contains
key technical parameters, and captures
the estimated and actual costs in a WBS
structure. The CADRe provides historical
record of cost, schedule, and technical
project attributes so that estimators can
better estimate future analogous projects.



Parts A, B, C

— PART A Describes a NASA project at each
milestone (SRR, PDR, CDR Launch and End of
Mission), and describes significant changes that
have occurred

— PART B Contains standardized templates to
capture key technical parameters that are
considered to drive cost (Mass, Power, Data
Rates)

— PART C Captures the NASA project’s Cost
Estimate and actual life cycle costs within the
project’s and a NASA Cost Estimating Work
Breakdown Structures (WBS)..

— Note: THE “LAUNCH” CADRes for a mission captures the
final costs and as-built mass, and power data. The SRR,
PDR, CDR CADRes contain Current Best Estimates




& Why Are CADRes Needed?

* Provides historical record of cost,
schedule, and technical project attributes
so that estimators can better estimate

future similar projects

» Describes project mission and approach
that facilitates understanding

— Contains objective technical data that tend to
drive costs

* Required by NPR 7120.5



Part A Example

Provides Descriptive Info of S/C and

A14 System Overview & Launch
The Deep Impact spacecraft, shown belowin Figure 3, will be launched in January 2004 and wil
approach the target comet, 8P/Tempel 1, in early July 2005 (see Figure 4, below). The impactor
is both a smart and simple spacecraft, and itis cartied 1 the comet by the flyby spacecraft and
released 24 hours before impact Optical navigation is used on both the fyby SIC. to start the
impactor on a predse course, and on the impactor, for small coections to achieve an impacton
the sunlit side of the nucleus. Imaging data from the impactor camera provide the first “up close
and persanal” look at 2 comet nudeus. This dat2 plus that from the flyby SIC payioad are
recorded, with selected images relayed in near-real-fme to Earth."

he impac acout eaty In the evening of Sahuday July 314, 2005, US. time, with approach
images available for lavision. The impact wl be visible in small iesoopes at & 2 star
paries, Woking uith a dstinguished Soence Team, Dr. Mishael Al adth, 2 prominent comet
Eansct from e University of Maryland leads the mision as s Prielp o Invastator, The fight
hardware and ground systems ate developed by Ball Astaspace and Teshaclogy Corp (BATC)

nd the Jet Populsion Laboratory (JPL). This development team has a proven record of
soxsetil collaboratons, ncluding the 1esent Toyear development of e QUKSGAT, spaceoart
and payload

Figure 3 Primary Components of the Deep Impact Flight System (Exploded View)'*
The misson i implemerted it by SIC and 3 smart impacor. The impach i  simple.

tery-powered spaceciat that operates independently of the fiyby SIC for only the one day
BTineen Sapaban and mpach Exnse commonaity i he slectionics and nchrmaniaton
babween tha Impacer and fha tyby SAC minimizas cost and ncrasses bty Mision
requirements are well understood and asily satisfied within subsystem designs of esources.
Examples are mission duration (18 months, simplifies relability), solar range (©.93 to 155 Au,
power and thermal design), Earth range . telecom and DSN resources),
and a simple rajectory (<200 mis allows hydrazine propulsion).’s

Mission Design

Dl is launched by the refiable Delta Il launch vehicle (F925H version); Figure 5, below, shows the
Iaundh contgurason.  The simple balisic orbit flom. Earth fo he somet indudes 1aunch in

29, p.
29, p.

Executive Summary, Deep dnpact CSA, 26 March 1993, p.
14 Executive Summary, Oeep fipact CSR, 26 March 1999, p.

1° Executive Summary, Dego dnpact CSR, 26 March 19

2
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3
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System Overview

For Government Use Only

A2 Subsystem Description

The Deep Impact Flight System (FS) s shown in its free-fight configuration in Figure 8. Figure
10 shows the system decomposed ints its three elements:

1. The Flyby Spacecraft carries DI's instrument complement and impacor to the vidinity of
the nudeus, releases the impactor, relays impactor data back to Earth, supports the
instruments as they image the impact and the resulting crater, and then transmits the
nudeus and crater data to Earth

N

The Impactor. following its release fiom the fyby S/C. guides itself to impact with the
nudeus suface, deliveing 26 Gigajoules of kineic energy to excavate a crater 120 m
wide and 23 m deep. During its brief fight into the comet, the impadtor acquies and
transmits to the fiyby S/C high-resolution images of the nudeus. The impactor also
serves as the launch system interface for the mated S/C-impactor-instrument stack.

3. DIs Instrument Complement guides the fiyby S/C and impactor and acquires the
primary science remote sensing data that will be studied o meet science obje DI's
very substantial baseline crater excavation margin allows flesibility to remove impactor
copper to eliminate any risk from fight system mass growth.

Figure 8 “Impactor First” Flight System Configuration™

For each subsystem in this section (A.2), the fiyby S/C will be described fist, followed by the
impadtor S/C. The instrument complement uill be described in section A3
The fiyby S/C design minimizes risk by incorporating 50% fight proven hardware at the box level;
eliminating single point failures through redundancy; requiting no deployments: and providing
large performance margins. In_addifion, the fyby S/C configuration provides comprehensive
protection from cometary debris=

The impagtors short 24-hour mission Iife, combined with its architechural simpliciy, provide very
high operational reliability. Development cost and sk are minimized by using common hardware
andsoftware designs in the fiyby SIC and the impactor.®

= Technical Approach, Deep inpact CSR, 26 March 1999, p. 3-25.
 Technical Approach, Deep impact CSR, 26 March 1399, p. 3-9.
= Technical Approach, Desp iipact CSR, 26 March 1999, p. 3-11
 Technical Approach, Deep impact CSR, 26 March 1389, p. 3-12
* Technical Approach, Deep fipact CSR, 26 March 1999, p. 3-22
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Subsystem Description

Govermment Uss Only

33 Impactor Target Sensor (ITS)
he telescope for the Impactor Target Sensor (shown in Figure 52) is identical to the MRI
lescope. Similarly, the GEDs and associated electronics are idenfical to those for MRI and HRI

m splitter directs the light from the telescope to the two idenfical GLDS to provide a
inctionaly redundant design. The GCDS are cooled to 240 K by means of an isolated radiatve
late with a clear view of cold space. Flexible themal links connect e radiaive plate to the
CD mounting structures. Since the pimary task of the ITS is to supply targeting information to
1 impactor S/C, bwo Star tiackers and an Inerbal Reference Unit (IRU) are mounted directly to
12 TS structure to reduce possible co-alignment errors due to thermal gradients. '™

Shieiced CCO

MR Telescope

5050 Beam Splter

Star Tracke
Figure 52 Impactor Targeting Sensor'®

3.4 Common Electronios

Joure 63, baow s  schumataof the common seckorica forthe CCD datacorsuppotng the
uments 32 well 2 the comman architechre for all electo ctor

ctrol dude 215, and a set of analog Ind\g\fsl pmcegmg
aains. The eight i o o 620 (Mo ot HaCdTe FPA) all 'unmn syncmonously and
Jeif outputs are multiplexed to a parallel bus that links directly to the

iched i  fetin et ut (FIFO) puffer fo tanser t the SCU. Al fiming, mechanism control
nd data utines are coordinated by an Essential Senices Node (ESN) micro-controller, which
snsists of a mulighip module with a B3RO processor.

uing the pre-encounir and encountar, selected images, pre-detemined by e SCU. il be
ansferred to the SCU via a dedicated RS-Q22 interface. controlled by the ESN, to the SCU RAM
" avech ol to e Do The R4 rtetacs s backad up bythe MIL-STD 1563 bus, but
ta much reduced transfer rate. These images constitute the baseline data set and are backed

p by a dedicated non-volatie mass memory, an EDMM-3.'
he EDMM-3, produced by Spectrum Astro, features 8.2 Ghytes (54 Ghits) of storage space.
Each unit has bwo independently accessible, counter-rotating disk drives, each capable of 4.1
Ghytes of storage, equivalent to >1,800 full (16-bit) CCO images, and >7.000 re-binned IR
speclia. Bath HRI and MRl have ane EDMM3, one diive or each FPA, This substanta
for a

Storage capabllity not only allows for full backup of the baseline data, but also allows fo
signiicantenhancement tothe science et in e form of 3 sppremanta dats sl The image
sequending wil fl the dives to ~B0% of their oapaoty; this data will be “Svailable er
encounter.

hrical Approach, Deep inpact CSR, 26 March 1998, p. 3:35
1 Teohnical Approach. eep inpact CSF, 20 Matoh 1889, . 331
™! Technical Approach, Dsep fmpac OSR, 26 March 1998, p. 3.35
2 Technical Apposch, Deap inpact SR, 20 Mareh 1998, p. 3.5
¥ Technical Approach, Deep inpact CSR, 26 March 1898, p. 3-35
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Payload Description

Instruments
Syste Intsgration

Launch Support and
Mission Operatons

Payloads, etc

ach which gives each core PET the maximum
¢ product consistent with their requirements,
I manages itself but monitors and reports to
>m engineering is crucial in assuring that the
responsive to science goals. A mission
ineer (MSE), has members fom each
) optimization across the enfire project (see

d by project element managers (PEMs) and
 their assigned deliverables on fme and on
: used by Ball on QUIkSCAT is the model for
EM is assigned technical, cost, and schedule
2t reserves are based on allocations for the
isultation with the DIMT.

2comes the project manager, and the science
m to acquire and process the data. Phase E

6 and Figure 57. Critical dates, funded slack
ow in Table 22, Table 23, and Table 24,

Program Control/ Resouros
Mason Assurance | Safet
Mason System Eng

Mission Operatins Team

Fiight System Team

Mubmission Ops Services
e

P I | W

Ciee Qo

Figure 54, Qraanizational Srudure for Phase A/B-C/D™

< Management Plan, Deap inpact CSA, 26 March 1999, pp. 42 10 4.3
23 panagement Plan, Deep inpact CSR, 26 March 1993, p. 43
4 Management Plan, Deep #ipact CSRA, 26 March 1999, p. 43
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SYSTEM SUMMARY TABLE

l

KEY TECHNICAL PARAMETERS

CBE Mass | wiContingenc [CBE Power, w/Contingeno —_—_— o
Pagload Mass B94kg | 1004kg | System Human Fated e,
Instrument 1 (HR) 456kg; B3k Destination Comet Tempel |
insitament 2 (1] 3t kg Tape of Craft FighyFimpctor
Instrument 3 (ITS) 3.1kg: 10.0kg| Launch Date 11112004
Impactor SIC Dry Mass 4758 kg 4894 kg Average Payload Power (W) 8438
Structures & Mechanisms 320ka, 34 2kal GNAC Method
ermal 23kg 23kg| Pointing Accuract 17 arcsec
Eicoticai Poer Subsystem %k kgl 17aresee
sidar fion & Coriral 72k 73k Gats Srorage 4 Gigabwes
iZion Dy kg kg jumber of Insirurments 3
53kg E4kg] link Mods Band
‘Command and Data Handiing §5kg. 6 kal link Data Fiate 128-86600bps
y SIC Dry Mass 3233 kg 3594 kg ipink Mode. %Band
Structuras & Machanisms 744 kg, 1965 B iplink Data Fiate. §-2,000bps
ermal 56k Eka| TG0V aunch Veicle el 7525+
Eicotical Power Subsstem s Sigkel ISV Structures & i Truss Material GFRP
idance, Navigation & Control 30ikg; 203ka A3, Thermal Contr sulation Type
It Dry Mass 245k 255kg| 700 Electrical Power & Distributi cell Tupe:
Hizkg kg A e Tope
amimand and Oats Handing 3k Zaika| HOW Eattery Power Giutpit !
Propeilant & Press: 701kg | 934k Propulsion Subsystem Thiosters Thiust 22N (EFCS) BN
“impactor Prapellant & Pressurant 82ig kg ropellant Type higHs
Fiyhy SIC Propelan & Pressurant 6i3kg Sk ioations Subsyster TransmiFiecsive Band %Band
Fiubylimpaotor SIC Crosaini Band UHF
Total (Dry) [.8885kg T 9432kg | Lo Aintenna Tupe. LGA, MGA, HGA
Total (Wet) | o586kg | 10426kg | C&DH Subsystem Solid State Recorder Memory Size. 16.4 Gigabutes
TV Capabity |- T
Launch Mass Margin [ ey 88% |

8



Part C Example

rt ar mf 26 March 1999
j 2ol
) Project M ! Mizzion Analysiz | System Engl1 h W WB
n Science Team 1
n Flight Syztem 1
1 Program M z
2 System Enqgineeri z
.3 Inztruments 2
331 Inztrument M: 3
332 Instrument Systems Ex 3
333 strument Product Azzurance 3
534 clescopes 3 E: dCo:
335 pectral Camera 3|
338 Electronics Module 3
337 nstrument Saftwars E Level | FY2000! EY200f | FY2002 | FY2003 : Y2004 | FY2005 { Fy2006| Total
338 HRI 3 1 22,642 63,034 75,705 42,173 13,957 8,103 1,634 233,854
;;: IMF"' o i 2 680 618 735 56 220 - - 3,009
3, Impactor Target Senzor
536 Ground Support Equipment 3 - £10 - - - N 152 2 530 5 135 156 220 - - 3,009
7] Flyby Spacecraft 2 | sse0 20526 1 T032i 1T B T|_snenfissurance 2 630 613 135 56 220 : : 3.003
.41 Program M: 3z 2834} 2323 391 - - 45794 2 166 530 683 58 2,237 341 1105 9,195
342 System B 3.... 530 " : o 2 3450 13,677 1635 1644 255 - - 26,661 U0
34.3 onducl..‘\::unnce 3| 425 - - - 3 599 1,070 1525 523 58 N N 3781 © o
344 Propulzion 3(... 403 197 N - __ _ Lev
345 Tel. i E T2z 5 = = £
3% Electrical Power 3 ead 5 - - 3 541 183 1008, 92 1] - - i
R - 1 S S N NS S TS W i :
349 ADCS 3| 439 - - - ! ‘,‘
B Thermal E ) - : P 3 13 4,308 1018 32 1A - x 8:103 ‘
340 Software 3|zt - - 4
5.4.0 Inteqration & Test 3] 5 - - 4 B B
3.4.€ Ground Support Equipment 3] 285 - - 4 i, amalyeie,
fs Impactor 2 | 2805 72dsi 7385 ¢ 2909 23 - i
.6 Deep Impact Integration & Test 2 - - - 1,741 136 - 4 mrtScience He 2 Iinelud
361 Spstem Integration & Test Management 3 - - - 21 - 4 45 43 B - . - 5 o
362 Flyby SIC and Impactor integration & T ezt 3 - - - 114 - 4 113 349 . N . N s
363 Syztem MGSE 3 - - - - - . 3
6.4 System 3 - - - - - i, S i
0 Launch Site & Orbital Operations 1 5 140 243 783 - 4 £l iandRapuns
1 Pre Launch Planning 2 6 140 243 67 - 4 233 1221 295 - : - : gTaoR. 7
.2 Launch Site Support 2 - - - 506 - 4 * " e dicplay af
4 Flight Operation z - - - - w0s - 4 5 o
0 Pre-Launch GDSIMOS Development 1 398 3917 1407 2959  a1s - % y
0 Mizzion Operations and Data Analysiz 1 - - - -1 34T sdee
%] Mizzion Operations z - - - ST wse i zats hd 286 257 123 32 1 : = : :
RES Phase E Mizsion Operations 3 - - - R 4 - 306 203 - - - - N
X3 DScicgccTcaNm PR e 2z - - - Si 1399% 31 3 737 4,308 1,015 32 7 . . z -
0 eep Space Network (DSN) or Other Tracking Servic|t - - - - - -
.0 Education and Public Outreach 1 636 ats £06 e 993 143 2 a. 3 Lo 2,01 il . I = = N
0.0 Launch Services T N N N N N N N mbly Test & Check out 3 162 370 1,303 21 - - - 2,965 )
Subtotal 22401} 45,909 42272} 21972 88260 6469 1,497 | tdsTdicecraft 2 14,725 28,896 29,703 1,401 1213 - - 85,344 £ -
TYol[al JPL Regerves Sd1: 660 F fad32i 58131 2109 1390 37|  340%ices 2 - 11,465 21,001 14,355 5,243 R N SEOaTR A Ians, i i i HE. e
oty 22,642 | 57,569 54,7041 27,795 : 10935 | 7.559 | 1634 | 1822 3
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DS 3nd Tracking Support - - - i 7re i 1150 - 192m 2 193 136 533 1480 1268 1150 : 4,886 " S
TOTAL NASA COST 22642 9,034 75,705: dz473: 19,957: $.709: 1.3d| 23925 Assembly, Test & Check 2 36 § s Trisimeind
Ball Acrospace Contribution 500 500 1,325 425 - - - 3450 140 243 2163 a3 . - 3,550 - 4
2.0 ;. Flight System, ! S0,  se0; s 28 - - L= Outreach 2 636 413 606 T8 393 43: 252 | 4403 5
£33 Instruments 2 500 = = = - - - ] —
£33.7 Software 3 so0 - - - - - - 5 . - . - . -
b Tmpactor Py z " ) e s . . Tz P2 [ s#1]  mee0: 12432 5813 21091 1390  137] 34082 ; F [ T VTS
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Lifecycle Cost Estimate

Costs Mapped to the NASA WBS WBS Dictionary 9




CADRe Timelines
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&' When are CADRes Required?

Program | Formulation Implementation
Phases
Flight Projects | Pre-Phase Al Phase A: Phase B: Phase C: Phase D: Phase E: Phase F:
Life Cycle Concept Concept Fabrication, Operations & Dis osal.
Phases Studies Development Preliminary Design Detailed Design | Assembly & Test| Sustainment P
SRR/MDR CDR Launch
Traditional
Waterfall
Development -
or Directed
Missions <> @ @X @ v<3> @ @
Down
AO-Driven Select
Projects Step 1 Se%rep 2 @ ; CR ;@
Legend
Mission Decision Review/ICR @ :flleprasrittséci\clliévlal?e due 30 days @ CADRe, All Parts
All parts of CADRe due 30 days 90 days after launch,
after site review as built or as deployed

configuration
@ CADRe update, if necessary

> <

CADRe update, if necessary .
@ CADRe, Part C only during

last year of planned project
life

. _ <3> Update as necessary
CADREe delivered; based on 30 days after CDR

Concept Study Report (CSR)
and winning proposal

2
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Timeline for 1st CADRe

Pre Non-Advocate

20 days
60 days 40 days
IPAO A O A
COH.GCF data and generate Complete ICE Reconcile wFinalize ICE;
preliminary ICE Proi
roject prepare for
(shareﬁ with CADRe . LCROSSC
team) \
CADRe 60 days
Kickoff &
Meeting w/PM Develop CADRe, all parts
from SRR documentation

Data Sources: Project Plan, Acquisition Strategy, Formulation Approval Document
(FAD), Systems Engineering Management Plan (SEMP), SRR documentation,
Master Equipment Lists (MELS), & Project Plan

*IPAQO agrees to place collected data on PBMA

Directed

Updates
MDR «<—— Pre Non-Advocate Review (con’t) —— |
Review
|

|
Updpted
Final
“CADRe

CADRe
Part A

12



Part A. Descriptive Information

-Project Plan

-Architecture Description Document

-Acquisition Plan

-Project Implementation Plan

-System Engineering Plan

-Risk Mitigation Plan

-Integrated Design Definition Documents (Constellation)
-Milestone Review Briefing Packages (SDR, PDR, CDR etc)
-Concept Study Report/Proposal (if applicable)

-Concept of Operations

-Integrated Master Schedule

-Integrated Test Plan

-Monthly Status Reports

-Any Instrument specific MDR, CDR, PDR packages

-ATLO Plan (used later in the project)

-Mission Readiness Review (used later in the project)

-Pre Environmental Readiness Review (used later in the project)
-Launch Readiness Review (used later in the project)

Source Documents for CADRe

Part B. Technical Data

-Master Equipment Lists

-Project Schedules

-Mass Property Reports

-Power Budget Summary Report

-Software Design Reports

-Mileston e Briefing Packages/Documentation

Part C. Life Cycle Cost Estimate
-Project Cost Estimate by WBS

-WBS Dictionary

-POP costing details

-533 reports (used later in the project)
-EVM reports (used later in the project)

13




@ What CADRe Does... and Does Not Do

CADRe Does

Provide a detailed snapshot
of the project at each
milestone.

— Presents the known details of
the project.

— Uses existing project
documents.

— Captures technical

programmatic, cost, schedule
detail.

— Track and explain changes
from previous milestone.

— Actually helps the PM record
in a formal agency document
events that occurred during
the project (both internal &
external).

CADRe Does Not

— Operate as a project
monitoring tool.

— Provide any evaluations,
opinions, or recommendations

of the project.

— Create another independent
estimate of the project.

— Force the project to create
new or additional

documentation to support
CADREe.

— Cause hardship on project time
and resources.

(PA&E/CAD pays for and coordinates all
CADRes developed across NASA)
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CADRes Database
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ONCE Database
- Web-based

. Controlled access

- Automated CADRe
Search & Query

Mimics CADRe templates:
Parts A, Band C

. Fast source document
upload for developers

- Reporting features to
quickly pull needed data

) search cADRe's
B reports
B other

ACRIMSAT

ACRIMSAT

ACRIMSAT

CADRe Status Screen

Planned FY 07
Planned FY 07

Planned FY 07

ACRIMSAT RO HQ Planned FY 07

ACRIMSAT Eom L L Planned FY 07 CADRe Plus

D et

) Browse (Approved
CAORes)

Planned FY 06

A1 POR asre saic In Process

A <oR asFc sarc In Process

A LRD. asFe saIc Planned FY 07 Not started yet

AIM Eom asre sarc Planned FY 08

Complated

Nead to make sure e g3

R COR delayed to Sep)

Agquarius

Project:

Part A

Description

@ A.1 System Description

@ 4.2 Subsystem Description
@ 4.3 Payload Description

@ A4 Project Level Description

@ A5 Significant Changes since
Previous CADRe Submission

@ Summary of Part B - Technical

Data
@ Summary of Part C - Project WBS
and Cost

Event: SRR

CADRe Status
PartB

Description

Systemn Level Parameters
Payload Parameters
Rover Hardware Parameters

Entry Decent Level Hardware
Parameters

Spacecraft Hardware Parameters
Software Metrics

Mission Operations System (MOS
and Ground Data Systems
Parameters

Summary Tables

Status
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Part C

Description

Project WBS and Life Cycle Cost
Estimate

Project WBS Dictionary

MNASA WBS and Life Cycle Cost
Esti e

NASA WBS Dictionary
Basis of Estimate

Detailed Element WBS Costs

Build Project WBS

Status
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How do | Access CADRes?

* Developed CADRes to date are all
contained on NSCKN. Go to link and

apply for an account:
https://nsckn.nasa.gov/

* For help contact Eric Plumer for access.

» Access Rules
— HQ personnel will have access to all CADRe data

— NASA center personnel will have access to

* Only their own pre-launch CADRe data
« All CADRes after missions have been launched
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; How do | Access ONCE database?

Contact Eric Plumer for access.
https://oncedata.com

On login screen download access form
Fill out form and email/fax to Eric Plumer

Anyone with a valid NASA ldentity in
IDMAX can have access.
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Points of Contact

« NASA
Eric Plumer
(202) 358-5178(0)
202 420-0970 (M)
eplumer(@hq.nasa.gov
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